SIR -Your News Feature 'Electricity without carbon' (Nature 454, 816-823; 2008) claims that the easiest way to cut the carbon released by electricity generation is to "increase efficiency". Although efficiency measures do have the potential to cut emissions, this applies only under the optimistic assumption that efficient energy converters will not be used more than their inefficient predecessors. This assumption has been challenged by Vaclav Smil in his Correspondence 'Long-range energy forecasts are no more than fairy tales' (Nature 453, 154; 2008), who argues "We have known for nearly 150 years that, in the long run, efficiency gains translate into higher energy use".
Given the thermodynamic and economic limitations of efficiency measures, the easiest way of reducing emissions is also the simplest: cut usage of existing energy converters. For example, incentive-based regulation, real-time electricity metering and rethinking behaviour could all considerably reduce demand for electricity and therefore its associated emissions. In combination with efficiency gains and renewable energy sources, such an approach would create better conditions for a smooth transition to a carbon-neutral economy. 22-25; 2008) points out that the growing online wiki-style community collaboration offers a smart way to respond to torrents of new data. Although lack of recognition and credit may prevent scientists from actively participating, this may be only part of the story. Reasons for not giving back to the community can be more complicated.
Robin Lovelace
Handling and analysing big data sets is becoming more and more challenging. Wiki-style information is convenient, and the GenMAPP pathway database you mention is a good example. But the lack of a unified data format for facilitating the exchange from one database to another can be a killer for someone trying to submit data. There is currently no de facto standard on pathway-data format, which severely diminishes data portability.
The scientific community and commercial bodies should come up with a consortium to resolve this issue by creating an open-source format, instead of developing their own pathwaydrawing tools. This would facilitate knowledge-sharing and allow more focused development.
The consortium could also serve as a hub to consolidate wiki pages. With the evolution of more and more similar wiki pages, information is at risk of becoming redundant and fragmented. The consortium might provide a forum for discussion among scientists from different disciplines to arrive at a consensus on this issue. This would also give the data-submitter more security and remove concerns about database discontinuity.
It all sounds easy, but in practice would be difficult. No one wants to waste what they have developed. However, with the cost of genomic research being reduced -take the 'US$1,000 genome' project, for example -a large number of big databases should materialize in the not-sodistant future. A more efficient wiki community is sorely needed to cope with this advancement. Big data: teaching must evolve to keep up with advances SIR -The Editorial introducing your 'big data' special issue ('Community cleverness required' Nature 455, 1; 2008) highlights the entrenched "institutions and culture of science" as barriers to "taking full advantage of electronic data". Science education is part of that entrenchment, so more thought should be invested in the tight relationship between the advancement of science and our systems for educating future scientists.
Tin-Lap Lee
The growth of web-based, collaboratively developed and publicly accessible research data provides an important opportunity to transform the ways in which students are taught science.
Failure to challenge the status quo in science education will lead to an even greater divergence between scientific practice and education, which could potentially undermine the continued rapid evolution of scientific research. If the use of cyberinfrastructure is going to be "as integral to the practice of science as publishing and reading papers", as Lincoln Stein has suggested (Nature Rev. Genet. 9, 678-688; 2008) , then we must invest in developing the human infrastructure necessary to realize these new approaches to doing science .
The opportunities to engage undergraduates in realistic scientific-research experiences using 'big data' and other e-science resources are as diverse as the research itself (see, for example, the BioQUEST Curriculum Consortium site http:// bioquest.org). Unfortunately, computational infrastructure and successful model projects are still not adequate to ensure that the next generation of scientists will be prepared to work in a rapidly evolving research environment.
Most undergraduate science educators completed their graduate training more than 10 years ago and so have limited experience in working with modern e-science resources. Yet today's students are entering a scientific workforce in which they are expected to have skills in areas such as data mining, modelling, visualization and annotation.
Given the growing disparity between the rapidly evolving world of research and an entrenched culture of science education, the future of science depends less on "cleverness" than on our commitment to preparing future scientists to work with 'big data'.
